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[s7] ‘ ABSTRACT . 

A drive aggregate for a heat pump includes a cylinder 
block de?ning cavities for forming at least one cylinder 
of an internal combustion engine and at least one cylin 
der of a compressor driven by the engine; a common 
‘crankshaft passing through the cylinder block for serv 
ing both the engine and the compressor; and a plurality 
of bearings mounted in the cylinder block and support 
ing the crankshaft. The cavities all have the same height 
dimension. There is further provided a valve plate seal 
ingly secured in each cavity which forms a compressor 

‘ cylinder. The valve plate which de?nes an end of the 
compressor cylinder formed by the respective cavity, is 
recessed with respect to the height of the cavity in 
which it is situated. 

4 Claims, 2 Drawing vFigures 
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DRIVE AGGREGATE FoR'A HEAT PUMP’ 

BACKGROUND oF THE INVENTION 
This invention relates to a drive aggregate which is 

associated with a heat‘ pump and which includes a com 
pressor and an internal combustion engine driving the 
compressor. The engine and the compressor are com 
bined into a structuralunit by a common cylinder block 
which accommodates the compressor cylinders and the 
engine cylinders and which further has bearings for a 
common crankshaft, which may be a one-piece or a 
multi-piece component. ,. 

A drive aggregate of the above-outlined compact 
structure disclosed in US. patent application by Hof 
bauer et al, Ser. No. 84,137, ?led Oct. 12th, 1979 has the 
advantage that a single cylinder block mass-manufac 
tured for internal combustion engines may be used for 
both the engine and the compressor.‘ It is, understand 
ably, desirable to use, in the zone of the compressor, a 
cylinder head which too, is such a mass-manufactured 
component. Consequently, thé use of a one-piece cylin 
der head for the entire heat pump driveaggregate is 
sought. These desiderata require, however, that the 
structure of the cylinder head for accommodating the 
valves of the internalcombustion engine have no in?u 
ence on the operation of the compressor because other 
wise substantial subsequent alterations would be re 
quired in that zone of the cylinder head which covers 
the cylinder or the cylinders'of the compressor. 

SUMMARY THE INVENTION 
It is an object of the invention to provide an im 

proved heat pump drive aggregate in which a conven 
tional cylinder head mass-manufactured for internal 
combustion engines may ?nd application without re 
quiring substantial subsequent work of alteration in the 
zone of the compresson 

This object and others to become apparent as the 
speci?cation progresses, are accomplished by the inven 
tion, according to which, brie?y stated, the cavities 
provided in the cylinder block for all the cylinders have 
the same height and further, in the cavity for forming 
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the compressor cylinder there is sealingly secured a ~ 
valve plate which forms an end wall of the compressor 
cylinder and which supports intake and discharge 
valves of the compressor. 

Thus, according to the invention, for each compres 
sor cylinder there is arranged a separate valve plate in 
that cavity of the cylinder block which is utilized for 
forming the compressor cylinder. Such an arrangement 
makes a subsequent alteration work in the compressor 
zone of the common cylinder head unnecessary, be 
cause the con?guration provided there—generally by 
casting—for use in an internal combustion engine may 
be retained. Care has to be taken only that in the com 
pressor zone too, the cylinder head ensures a sealed 
closure even in the absence of the conventional valves 
for the engine cylinders. For this purpose, it is generally 
sufficient to omit those valve stem guide passages which 
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are normally present in the compressor zone of the v 
cylinder head were the latter conventionally used as a 
component of an internal combustion engine. 

2 

. BRIEF DESCRIPTION 01?, THE DRAWING 
, FIG. 1 is a sectional elevational view of a heat pump 

drive aggregate according to a'preferred embodiment 
of the invention. 5 g . -, . 

,FIG. 2 is asectional elevational view, on an enlarged 
scale, of modi?ed details of a second preferred embodi 
ment of the invention. . - _ 

‘DESCRIPTION OF THE PREFERRED 
- EMBODIMENTS 

. - Turning ?rst to FIG. 1, there is shown a cylinder 
block generally indicated at 1 and a cylinder head gen 
erally indicated at 2. In the illustrated embodiment, the 
cylinder block containstwo cylinders 3 and 4 of an 
internal combustion ‘engine and one cylinder 5 of a 
compressor. Further, the cylinder block 9 supports, by 
means of four bearings 6, 7, 8 and 9, a common crank 
shaft 12 formed of crankshaft portions 10 and Y11. Ad 
vantageously, the coupling 13—-which ?rmly connectsv 
the two crankshaft portions with one another and 
which is formed of cooperating inner and outer teeth 
—and components of a slide ring seal 14 are situated 
inside the crankshaft bearing 8; this renders an axial 
prolongation of. the structure unnecessary. It is thus 
seen that the cylinder block 1 and the cylinder head 2 
combine into a structural unit the compressor and the 
internal combustion engine which drives the compres 
sor. . . .1 - 

Underneath the crankshaft 12 there are arranged two 
separate oilpans 15 and 16 which ensure that the oil 
circuits for the internal combustion engine on the one 
hand and the compressor on the other hand are main 
tained separate from one another. ‘ 
The cylinders 3 and 4 of the internal combustion 

engine have a predetermined height, that is, a predeter 
mined dimension perpendicularly to the crankshaft axis 
17. In the zone of the engine cylinders 3 and 4 there are 
shown the conventional intake and discharge valves 
(engine valves) 18, 19, 20 and 21, together with, associ 
ated valve stem guide passages 22, 23, 24 and 25 pro 
vided in the cylinder head 2. The intake and discharge 
ports 26, 27, 28 and 29 associated with the cylinders 3 
and 4 of the internal combustion‘engine are also pro 
vided in the cylinder head 2. 
Turning now to the compressor side of the aggregate, 

it is seen that with the exception of omitting the valve 
stem guide passages, no changes have been made in the 
cylinder head 2 in the zone of the compressor cylinder 
5. The ports 30 and 31 are of the same con?guration as 
those in the zone of the engine cylinders and serve for, 
the supply and withdrawal of the coolant of the heat 
pump. The compressor valves 32, 32a on the other 
hand, are arranged on a valve carrier plate 33 which is 
secured in a sunken, recessed manner in the cylinder 
block cavity which forms the compressor cylinder 5. 
Stated differently, the valve carrier plate 33 is spaced 
from the cylinder head 2 and from the top end of the 
compressor cylinder 5 and is thus, in its entirety, situ 
ated within the compressor cylinder 5. For mounting 
the valve carrier plate 33 there serves an insert 34, 
whose upper boundary extends in the plane of a cylin 
der head gasket 35 and which presses the valve carrier 
plate 33 against an inwardly extending shoulder 36 of 
the cavity wall. This may be achieved by the pressing 
force, supplied by the cylinder head or by press?tting 
the insert into the cylinder block. A'septum 43 extend 
ing between the valve carrier plate 33 and the cylinder 
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head gasket 35 ensures a sealed separation of theintake 
and discharge ports 30, 31 from one another. The cylin 
der head gasket 35 is, in the zone of the compressor, 
reinforced by an O-ring 37. 1 ~ 

Turning now to the embodiment illustrated in FIG. 2, 
there is shown a recessed-valve carrier plate 40 which, 
in contradistinction to the arrangement shown in FIG. 
1, is held in the cylinder head 2 by means of 'a bolt 41. 
The bolt 41is screwed in that part of the cylinder head 
2 which would otherwise serve to accommodate a 
valve stem guide passagefA septum 42 extending be 
tween the valve carrier plate 40 and the cylinder head 
gasket 35 ensures a sealed separation of the two ports 30 
and 31 from one another. 

It is a common characteristic of both described em 
bodiments that for the cylinder block and also for the 
cylinder head conventionally mass-manufactured com 
ponents of internal combustion engines may be utilized 
without requiring appreciable alterations. Further, the 
valves for the compressor are so arranged according to 
the invention that no additional space is required there 
for. 

It is further feasible—departing from the illustrated 
embodiments-to arrange the valve carrier plate eccen 
trically, that is, for example, to make the shoulder 36in 
FIG. 1 deeper towards the right than towards the left 
while retaining an appropriate cross section for sealing. 
For accommodating larger valve cross sections, it may 
be expedient to provide, in the wall of the compressor 
cylinder, depressions serving as ports. If several intake 
and discharge valves are provided for the compressor 
cylinder 5, the septum 43 in FIG. 1 and the septum 42 of 
FIG. 2 should have such a course that all intake valves 
are sealingly separated from all discharge valves of the 
compressor cylinder. 

It will be understood that the above description of the 
present invention is susceptible to various modi?ca 
tions, changes and adaptations, and the same are in 
tended to be comprehended within the meaning and 
range of equivalents of the appended claims. 
What is claimed is: 1 . 

1. In a drive aggregate for a heat pump, including a 
cylinder block de?ning cavities for forming at least one 
cylinder of an internal combustion engine and at least 
one cylinder of a compressor driven by the engine; a 
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4 
common crankshaft passing through said cylinder block 
for serving both“ the engine and the compressor; and a 
plurality of bearings mounted in said cylinder block and 
supporting said crankshaft; the improvement wherein 
said cavities all have the same height dimension; further 
comprising a valve carrier plate sealingly secured in 
each cavity which forms a compressor cylinder; a com 
pressor valve supported by said valve carrier plate; said 
valve carrier plate de?ning an end of the compressor 
cylinder formed by the respective cavity; a cylinder 
head secured to said cylinder block and extending over 
all said cylinders; each compressor cylinder having a 
top end oriented towards said cylinder heads; said valve 
plate being spaced from said cylinder head and from the 
top end of the respective compressor cylinder and being 
situated in its entirety within a respective said compres 
sor cylinder; engine valves associated solely with each 
said engine cylinder and being mounted in said cylinder 
head; said cylinder head having a plurality of predeter 
mined locations adapted to accommodate valve guide 
passages in the zone of each cylinder; means de?ning 
throughgoing valve guide passages solely in the prede 
termined locations associated with the engine cylinders 
for accommodating and guiding parts of said engine 
valves, whereby said predetermined locations of said 
cylinder head in the zone of each compressor cylinder 
being void of throughgoing valve guide passages for 
sealing said cylinder head in the zone of each said com 
pressor cylinder. > 

2. A drive aggregate as de?ned in claim 1, further 
wherein said cylinder head de?nes with said cylinder 
block a parting plane; further wherein each cavity form 
ing a compressor cylinder is bounded by wall means 
including an inwardly extending shoulder; and an insert 
engaging said valve carrier plate and extending to said 
parting plane; said insert pressing said valve carrier 
plate against said shoulder. 

‘ 3. A drive aggregate as de?ned in claim 1, further 
comprising mounting means for securing said valve 
carrier plate to said'cylinder head. ‘ 

4. A drive aggregate as defined in claim 3, further 
wherein said mounting means comprises at least one 
bolt passing through said valve carrier plate and being 
held in one of said predetermined locations. 
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